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Alternative Paths
to School Reform
Andrew Gibbons

Andrew Gibbons is director of the Center for the School ofthe

Future at Utah State University in Logan, Utah.

or the past several de-
cades, the public has been
intensely concerned about

the state of American education.'
In fact, ever since the U.S.
Department of Education pub-
lished A Nation at Risk in 1983,
many observers have concluded
that our schools are in crisis.'

Governors and industry lead-
ers attending the 1996 National
Education Summit of the
Nation's Governors and Corpo-
rate Leaders in Palisades, New
York, came to a similar judgment.
In fact, they noted, "We have stu-
dents graduating from high school
with diplomas that they can't
read [and] who can't write a coher-
ent sentence or do basic math."3
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There are schools and even en-
tire school districts that do a poor
job of educating children; how-
ever, recent studies suggest that
our schools are not in crisis. John
Jennings, director of the Center
on National Education Policy,
conducted interviews with par-
ents and teachers in more than
half of the 50 states and con-
cluded that the press has greatly
amplified the problems that
schools face.4

Similarly, in 1994, the Car-
negie Corporation sponsored a
task force consisting of public
officials, business executives,
scientists, and educational prac-
titioners, which concluded that

"contrary to popular belief,

today's school children are per-
forming about as well as their
parents and teachers did 25 years
ago."'

David Tyack and Larry Cuban
of Stanford University, after
reviewing a century of educa-
tional reforms in America, ob-
served that the "public schools,
for all their faults, remain one of
our most stable and effective
public institutionsindeed, given
the increase in social pathologies
in society, educators have done
far better in the last generation
than might have been expected."'

Students themselves believe
that schools are doing a good job.
In a nationwide survey of student
attitudes toward education,
which was conducted by Louis
Harris and Associates in 1996,
70 percent of the respondents
rated schools positively, while 75
percent were satisfied with their
teachers.'

David Berliner of Arizona
State University and Bruce Bid-
dle of the University of Missouri
echo these sentiments in a book
whose title, The Manufactured
Crisis, describes their appraisal
of the situation.'

These authors draw on a wide
range of readily available statis-
tics to contradict claims that our
schools are in trouble? Such
views, although not extensively
publicized in the press, offer a
useful antidote to the prevailing
attitude that the nation's schools
are losing ground.

This is not to suggest that we
should accept our schools just the
way they are or that there's no
room for improvement. The fact
is, most people agree that some
type and amount of educational
change is in order. Indeed, be-
cause change is inherent in hu-
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man organizations, it is difficult
to see how things could possibly
remain the same.

However, the philosophies and

principles guiding educational
change differ, often significantly,

in their prescription of the meth-
ods for promoting change, the
best pace for change, and the na-

ture of the changes themselves.

Paths of Reform: Teachers

Berliner and Biddle acknowl-
edge that our schools have prob-
lems. However, they argue that
solutions require step-by-step
changes, not wholesale reforms
like those that have been tried in

the past. The latter efforts, they
contend, most often ignore centu-
ries of experience. In trying to
change everything at once, we
run the risk of throwing out the
baby with the bath water.

Tyack and Cuban, on the other

hand, propose that schools
should be viewed as organic in-
stitutions that cannot be altered
by edicts from above. They cite
historical evidence showing that
for more than 100 years, efforts

at top-down reform have failed.
As a result, they predict:

Better schooling will result in
the futureas it has in the

past and does nowchiefly
from the steady, reflective ef-
forts of the practitioners who
work in schools and from the
contributions of the parents
and citizens who support
(while they criticize) public
education. This might seem
to be just common sense.'°

Tyack and Cuban also point
out that this type of thinking has
been largely ignored in the edu-
cational reforms of the past de-
cade. For the most part, neither

public officials nor school ad-
ministrators have asked teachers
to participate actively in shaping
the reforms, though teachers
have had to live with the conse-
quences of those measures.

In addition to eliminating
teacher influence on reform deci-

sions, past reform has been
flawed by a tendency toward
faddismthat is, a predisposi-
tion to follow the prevailing
trends. Indeed, it is a serious
problem that schools often
adopt new practices because they

have become fashionable. Such
measures often take hold without

much evidence to indicate
whether they will succeed. Many

of these initiatives, in fact, fall
far short of their objectives, yet
schools continue to bounce from

one unproven strategy to another,
wasting precious resources and

time in the process.
As a consequence, school sys-

tems across the nation fail to build
systematically on their past expe-
riences. In fact, some careen from

one fad to another. Consider, for
example, California's 1988 state-
wide adoption of the whole-lan-
guage reading program, to the
exclusion of instruction in phon-
ics. After reading scores plum-

meted, California abandoned
the use of the whole-language
method in June 1996."

The antidote to faddism is in-
cremental change and change
based on the results of sound
research. Educators in general

and classroom teachers in par-
ticular not only must become
familiar with that research, but
they also must come to believe
that it supplies useful informa-
tion that can be applied in solv-

ing their everyday problems.
Mountains of research describe

the process of learning and the art
of teaching. Research observa-
tions, however, seldom reach the
classroom. Why? It appears as if
educational researchers and teach-
ers live in two different worlds.

Patricia Alexander, a researcher
in human development at the Uni-
versity of Maryland, and her asso-
ciates note that many classroom
teachers, even when they readily
adopt reform innovations, "do
not have an extensive knowledge
of the literature or research that
underlies these innovations."12

Increased adoption of research-
supported innovations will give
relevance to the findings of the
researchers while incrementally
improving the working conditions
and performance of teachers.

The success of such efforts
ultimately will lie not just in
more vigorous interaction be-
tween researchers and teachers
but in our ability to distribute re-
search findings to schools across
the nation in a form accessible to
teachers.

It is ironic that teachers and
researchers, whose job it is to
communicate, have not done so
with each other. Moreover, com-
munication networks must reach
beyond research offices and
classrooms to the nation's com-
munities. Every member of the
communityfrom parents to
business leaders to police offic-
ersplays a role in a successful
educational system.

Whereas the pivotal role of
teachers in bringing about educa-
tional change is obvious, the role
of parents is less apparent to
many. However, several decades
of research reinforce the value of
parent involvement. Indeed, in-
volving parents in education
makes intuitive sense, and re-
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search supports that belief.
Many benefits have been

linked to parental involvement in
education, including increased
student achievement, a sense of
empowerment among parents,
improved school attendance, and

lower dropout rates."

Future Schools

Concerns for the future of
American public education
sparked the creation in 1996 of
the Center for the School of the
Future at Utah State University.
Pulitzer-Prize-winning journalist
Jack Anderson, Utah State Uni-
versity President George Emert,
and Wendell Butler, head of the
Young Astronauts Program head-
quartered in Virginia, were re-
sponsible for founding the center.

The center's strategy is based
on the premise that the U.S. edu-
cational system is not broken.
Instead, it contends that the sys-
tem's performance leaves much

room for improvement but that
such improvement is best accom-
plished through incremental re-
forms implemented by teachers
and parents.

Throughout its assessment, the

center focuses on the critical im-
portance of supporting social and
cultural values, applying sound
educational research, and promot-
ing learning and change in the con-

text of other community processes.
These focal points tend to in-

spire reforms that begin from
within the systemnot from the

top downand proceed step-by-
step over time at a pace determined
by those implementing change.
Along the way, the center remains
committed to observing the results
of each change before progressing
to the next step.

Diffusion Research

Diffusion research explores
the processes that control social

change. It is founded on the
premise that societies naturally
change and that nothing remains
the same. Diffusion research,
moreover, suggests that change
can be supported and guided, as
planners and marketers have dis-

covered.
Everett Rogers, a renowned

diffusion researcher, explains
that change at the societal level
is the result of commitments
made and actions taken by indi-
viduals. In the past, top-down
educational reforms often failed
because they didn't acknowledge
the essential role of individual
teachers in bringing about the
proposed changes."

Ultimately, teachers, who face
students daily, are the ones who

must implement change. Denying
them a role in devising the reform

measures and determining how
they will be implemented makes

no sense at any level.
The tools and approaches

from diffusion research have
been largely ignored by most
advocates of educational reform
because they have failed to place
teachers and parents at the very
center of the change process.

The sad truth is that at present

we know more about what com-
pels an average shopper to pur-
chase corn flakes than we do
about what convinces an average
teacher to adopt a new teaching

strategy.
But this much we do know:

Teachers are more likely to ac-
quire information, not in quiet
isolation, but in lively environ-

ments that encourage communica-

tion and interaction among them-

5

selves. Such strategies involve the
creation of networks where infor-
mation and experience are ex-
changed.

The Learning Community

The principle of a learning
community recognizes that any
groupschool, community, or
businesshas its own informal
system for educating its mem-
bers. This system forms, not be-
cause it is planned or designed,
but because it is the way humans
act within groups.

Jean Lave and Etienne Wen-
ger, while collaborating at the In-
stitute for Research on Learning
in Palo Alto, California, identi-
fied several key principles by
which organizations transmit
knowledge and monitor their in-
ternal practices.

Lave and Wenger contend that
these principles, by definition,
apply to teachers in public schools
because teachers are part of an or-
ganization of like-minded people
who share similar experiences.
As Lave and Wenger have found,
there exists among all groups, in-
cluding teachers, an informal sys-
tem for cooperative self-education.

In the schools, this system of
learning is closely related to the
fabric of teacher-to-teacher rela-
tionships: interpersonal relation-
ships that take place as a func-
tion of carrying out everyday
work. And it is this system that
has proven most resistant to the
change patterns of the past which
have been imposed from the top
down.

The principles behind a learn-
ing community suggest that the
formation of networks among
teachers may pose a powerful al-
ternative to top-down reforms

70
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imposed through administrative
channels.

With this in mind, reformers
should seek to strengthen and
support the learning community
of teachers. In so doing, they will
encourage teachers to support

and implement reforms, rather

than resist them.

What We Face

As we approach the 21st cen-
tury, American society faces tre-
mendous educational challenges.
We have aspired to teach an enor-
mously diverse student popula-
tion, and we have set the ambi-
tious goals of preparing each stu-
dent to participate successfully in

a complex democratic society
and a highly competitive world

economy.
We believe these goals can be

reached only if reform efforts in-
volving teachers and parents are
based on sound research and ex-
perience, take advantage of the
principles and practices of the
learning communities, and pro-
vide appropriate information and
support systems for the diffusion
of innovative ideas and practices.
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file:///Chocolate/pages/Fav%20urls.html

Valorie's Favorite Education URLs

A Few of the Coolest Education Web Sites
Web66: A list of k-12 resources
http://www.coled.umn.edu/

Maryland Public Television
http://www.mpt.org/numbers_alive

Genentech's "Access Excellence" site
http://www.gene.com/ae/

Think Quest's contest for educational uses of the Internet
http://io.advanced.org/thinkquest/

Tenth Planet (K12)
http://www.tenthplanet.com/home.html

Nova's Program on the Pyramids
http://www.pbs.org/wgbh/pages/nova/pyramid/

Hubble Space Telescope
http://oposite.stsci.edu/pubinfo/Best0fHST95.htm1

Northwestern University's "Learning Through Collaborative Visualization" Project
http://www.covis.nwu.edu

University of Colorado at Boulder's "Kids as Global Scientists" Project
http://www-kgs.colorado.edu

Sample School District Sites
North Carolina (nice looking site, links to lesson plans)
http://oaktree.dpi.state.nc.us/dpihome.html

Alberta Canada
http://ednet.edc.gov.ab.ca/

Cupertino Union School District
http://www.cupertino.k12.ca.us/

Maricopa Community Colleges
http://www.mcli.dist.maricopa.edu/

Educational Research Sites
Personal Learning Systems Initiative
http://ww2.readadp.com/PLS/

Utah State University ID2 Research Team
http://www.coe.usu.edu/it/id2/

Intelligent Tutoring Systems
http://advlearn.lrdc.pittedu/its-arch/groups.html

Another good list of "favorite education urls" can be found at:
www.clp.berkeley.edu/CLP/education.html

Page: 1
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Demonstration of the
Instructional Simulator Tm

b40ilivak,I.

TO LEARN MORE ABOUT

102 Instructional Learning Environments
Visit www.riverpark.com

opo 1D2 Instructional Design Theory

Ulan Visit www.coe.usu.eduicoeild2

Instructional Learning Environments
not just Learning Environments

Learner Guidance
Explanation
Part identification with relevant practice
Progressive Practice not just simulation
*Simon says "Click on the file menu"

Simon says "Do the next step"

You do it -- multiple paths to goal

ID2 Instructional Learning Environments

Knowledge Objects
for Learning Environments

Knowledge objects are containers consisting
of compartments for different related
elements of knowledge.
The framework of a knowledge object is the
same for a wide variety of different topics.

The contents of a given knowledge
compartment differ, but the compartments
stay the same.
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Kinds of Knowledge Objects

Entities
- Device, object, person, creature, place,

symbol

Activities
- Steps performed by the learner on some

entity.

Processes
- Events that occur in the world that

change the properties of an entity, often
triggered by an activity.

Properties of Knowledge Objects

A property is a quality or quantity
describing an entity.
Properties have values.
Each value is assocated with a portrayal
or Indicator.

cni
Property value

display type = super .gs
display density = 640:480
screen sloe = 17 Inches

Elements of a property

8-8

Name -- lock position of canal boat

Legal values - below, in, above
Current value -- below
Indicator (portrayal)
- position on animation grove

Components of Knowledge Objects

Parts of Entities
- parts of parts

Steps of Activities
- steps of steps

Events of Processes
- events of events

Elements of Knowledge Objects
for Learning Environments

Name

More information
- categories of information

- each represented by configuration of media

Portrayal -- graphic representation of entity

Properties -- qualities or quantities
Actions -- performed on or with the object

Processes -- changes in property values of its
owner or other entities.

Elements of an Action

An action is a trigger for a process
- Push lower gate opener (controller)

part of the entity canal lock

- Trigger - process open of lower gate

yellow = action

grey = entities

red = process

S5
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Elements of a process

Consequence (can have more than one)

a change in the value of the property of an entity

Condition (can have more than one)

a value on the property of an entity

Feedback (can have more than one)

any media, combination of media or an external
program displayed when a process executes

Trigger (can have more than one)

a message to another process to execute

PEAnet Associations
for Knowledge Objects

ACTIVITY

Student acts on

ENTITY
has part

r, CONTROLLER

has triggers

PROPERTY

has condition for

changes
VALUE PROCESS

determines +

Portrayal (Indicator)

771.

L7.'"._,,tturt,,,rtrillert
TT

7.7. k

!14
k*,

*AI*.

+ Om.
Mt*

tx

Canal lock entities

outlet valve position open, closed

upper gate position open, closed

lower gate position open, oiosed

took water level high, low

canal boat canal position below, in, above
lock position up, down

A inlet valve control

1
PEAnet Associations

triggers for Canal Lock Simulation

P Inlet valve opens

triggers condition for

condition for

position of Inlet valve to open

position of outlet valve Is closed I

level of look water Is low

position of lower gate Is closed I

IP water flows In I

triggers I condition for

IP canal boat rises IMitei location of canal boat to upper level I

level of lock water to high

location of canal boat Is In lock

How does More Information work?

4

Show resource configuration

Show resource configuration

Show resource configuration

56
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PEAnet structure for Canal Boat Learning Environment

ACTION bigger PROCESS change CONSEQUENCE

push outlet valve opener Open outlet valve 01 A valve position = open I
4.

push outlet valve closer

Lower lock water

4-

lower canal boat

_____.1 close outlet valve

4,

raise lock water

4,

1 B

CONDITIONS

D, J

water level = low I E, J

1 C lock position = down I

I ---°
1

D valve position = closed

E water level = high

raise canal boat

push lower gate opener open lower gate._.+

push lower gate closer close lower gate H
___

push upper gate opener open upper gate I
____

push upper gate closer close upper gate J

push boat up move up boat K......__

L

push boat down move down boat M........0.

N

5 7

KM

A

B, D, H

lock position = up I K, M

lower gate position
= open

lower gate position
= closed

upper gate position
= open

upper gate position
= closed

canal position = in

canal position = above

canal position = In

canal position = below

B, H

G

E, J

I

G, N

I, K IA

I, L

G, K, M

ill



How does a lecture work?

Click guide for lecture
list of entities and information type.
System highlights entity from list.

System shows more information of information type.

There can be as many different lectures as required.
Each lecture can Include the same or different entities.
Each lecture can Include the same or different Information types.

How does location identify work?

Provide a name from the list
S clicks on the corresponding entity.
If correct the next name is provided.
If wrong the correct entity is highlighted.

How does explain work?

Explain provides a what and why statement.

What states the consequence. If more than
one process then the consequence of each.

Why states the conditions which were met or
which failed to be met for each process.

Action: push lower gate opener
What: nothing happens
Why: because water level Is not low (B failed)

58

How does identify names work?

Highlight entity from list.

Provide list of names.

S selects correct name from list.
If right next entity from the list.
If wrong a message and correct name is provided.

How does simulation engine work?

menu

left click

on
Iaction 1 trigger process 1 (as below)
action 2 trigger process 2 (as below)

check conditions
condition true r change property value

change indicator

play feedback

trigger next process

1
condition false

do nothing

trigger next process

How does inference engine work?

Goal:
canal position . below
initial state:
upper gate . open
water level high
canal position In

lock position up
lower gate. closed
outlet valve . closed

Is canal position below? no
then 4 push boat down.
Is lower gate open? no
then 3 push lower gate opener.
Is canal position In? yes
Is whater level low? no
then 2 push outlet valve opener.
Is lower gate closed? yes
Is yak,e position closed? yes
is upper gate closed? no
than 1 push upper gate closer.
Is upper gate open? yes

Step. are numbered In reverse order after Inference
engine has Ilnbhed Its work.

BEST COPY AVAILABLE



How does Simon says demo work?

Inference engine determines sequence of steps.
System provides message:
Do <name of action>.
If S does step, system presents message for next.
If S does not, system provides message:
That is not <name of action>.

Do the next step works the same except system
merely provides message: To the next step." rather
than the name of the step.

How will predict work?

The sytem sets up a problem
A problem is an initial state of the conditions.
S is asked to predict whether a given process or
sequence of processes will execute.

S is asked to indicate why the process will execute or
why it will not execute. This is done by selecting
those conditions which are satisified or which failed to
be satisified.

Summary

Knowledge objects which Include properties and
linked actions and properties make possible:
Exploratory learning environments
Learner guidance consisting of:

lectures
Identity practice
explain
Simon says demonstrations
Performance assessment
Prediction
Trouble shooting

How does perform work?

The simulation engine is in operation.

A record keeping system records each step taken by
the student.

When S checks 'finished" the system compares the
students steps with the steps generated by the
inference engine. S is informed if his performance
included the correct solution.

S's performance is compared with the steps of.the
inference engine and unecessary steps are
highlighted.

How will troubleshooting work?

The system sets up a problem by setting the initial
conditions and inserting one or more failed
conditions. A failed condition is one which does not
work correctly.

S runs the simulation.

S is asked to trace the conditions to find the faulted
condition(s).

How can I get the
Instructional SimulatorTM?

The Instructional Simulator
is available as a commercial product

from River Park Instructional Technologies L.C.

(801) 752-9580

Fax (801) 797-3851

Email: mcknight @cc.usu.edu
http://www.riverpark.com
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SIMPLIFYING COMPLEXITY

"We can't see the trees because of the forest." This rephrasing of an old
adage illustrates a problem with perspective which can often occur when
looking at complex systems whose basic structure is hidden in the
complexity of the structure itself. This limited perspective results in a
misunderstanding of how the system actually works and encourages
conceptual limitations on how the system can be used. In the example, the
"forest" becomes the only structure possible when you do not understand
the "trees". Likewise, NETG's vast range of products cannot be used to
their greatest potential if their basic structure and development are not
completely understood.

Today, NETG has a variety of products: Multimedia CD ROM, LAN CDs,
LOD, Active Content, Skill Vantage® Manager, Path Finder, Spotlight and
more. In the future, Learning Objects and Performance Support Systems
(PSS) will deliver instruction in an almost unlimited combination. However,
this same variety and complexity also presents the danger of confusion and
limitation of use if not grounded in an understanding of the basic underlying
concepts and rules used to develop these products.

In order to effectively use the ever increasing variety of NETG's products, it
is important to understand their underlying concepts, rules and basic
structures. That is the primary purpose of this paper. In addition, this paper
will provide a map of proposed improvements to these basic structures that
takes advantage of current and future research in instructional design.
Finally, this paper will promote a dialogue with NETG's clients to help
imagine new product configurations which will meet the customers' new and
emerging training needs.

A Frame of Reference Page 3
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OUR CORE BELIEF

In order to understand NETG's products and their structures, one must
begin with our core belief: "If our products do not teach, they have no
value." We believe instructional integrity can be reached through the
application of the best practices of instructional design. Inherent in this
philosophy is the promise that our products will teach the intended skill, as
well as provide a verification that learning has taken place by using valid
assessments. The ability of NETG's products to meet critical client
expectations is the criteria against which we measure success. While we
also pay strict attention to content accuracy, interface design, graphics and
distribution technology, these are only contributors to the ultimate goal of
providing learners with direct and verifiable learning experiences.

In order to achieve our goal - the instructional integrity of NETG's products -
the best practices of instructional design must be applied to their
development. However. before these instructional design practices are
outlined, the structures within Skill Builder', must be completely understood.
Once explained, it will be easier to describe how these structures were
shaped by effective and proven instructional design practices.

A Frame of Reference Page 4
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THE SKILL BUILDERTm STRUCTURE

Initially, it is easiest to see a Skill Builder course structure as a matrix
(Figure 1) divided into three major components: units (the vertical), lessons
(the horizontal) and the topic (the cell).

Figure 1

Miff
TOPIC

Each unit, lesson and topic in this structure is defined, in part, by its
relationship to the other components.

1. Course:

2. Unit:

3. Lesson:

4. Topic:

Made up of independent units

Made up of independent
lessons

Made up of independent topics

Independent objects that
contain a single objective, a
learning activity and an
assessment

It is important to note that each component is independent. In other words,
as an instructional experience, each can stand on its own and is not
dependent upon other structures for its meaning or context. This is an
important feature that will be discussed again in the section on modularity.

A Frame of Reference Page 5
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THE LEARNING OBJEC'" STRUCTURAL
COMPONENT: THE FOCAL POINT OF

INSTRUCTIONAL DESIGN

At its lowest level of granularity, the topic is our basic structure and is
represented in our matrix as a cell. Because it is the base component of all
courses, units and lessons and can be used to create other unique
structures, we call it the Learning Object structural component, which is
defined as the smallest independent instructional experience that contains
an objective, a learning activity and an assessment. Its specific elements
are outlined in Figure 2.

Figure 2

THE ELEMENTS OF THE LEARNING OBJECTTm

Each element of the Learning Object structural component (a.k.a. "topic")
has a specific definition.

1. Objective: An element of a Learning Object structural component
that is a statement describing the intended criterion-based result of a
learning activity

2. Learning Activity: An element of a Learning Object structural
component that teaches to an objective

3. Assessment: An element of a Learning Object structural component
that determines if an objective has been met

As the basic component structure in a Skill Builder, the Learning Object
structural component and its elements are the focus of our instructional
design efforts. In other words, the instructional integrity of Skill Builder
starts with this basic building block.

A Frame of Reference Page 6
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In his paper "Reclaiming Instructional Design", Dr. M. David Merrill of Utah
State University offers the following definition.

The technology of instructional design is founded on scientific
principles verified by empirical data. Like other sciences, instruction is
verified by discovery and instructional design is extended by invention.
Instructional design is (also) a technology which incorporates known
and verified learning strategies into instructional experiences which
make the acquisition of knowledge and skill more efficient, effective,
and appealing. (Merrill, 1996)

These scientific principles, verified through empirical data, form the basis of
the best practices that are used by NETG within the Learning Object
structural component and its elements.

OBJECTIVE An objective is a statement that describes the intended criterion-based
result of instruction. This end result must be specific and measurable
in order to determine if the desired criterion has been met. In other
words, a well-stated objective must be clear about what the learner is
going to be able to do, under what conditions it is to be done and how
well the learner must perform under these conditions, i.e., a
measurable criterion. The protocols used for stating objectives are
from the research of Dr. Robert Mager.

At the topic or Learning Object structural component level, objectives
are called Enabling Objectives, since they lead to broader lesson goals
or Terminal Objectives. For the purpose of staying focused on the
Learning Object structural component, we will concern ourselves with
Enabling Objectives only. Examples of topic-level Enabling Objectives
are:

1. Given a bad line of C++ code, the learner will be able to correct its
syntax error in three attempts.

2. Presented with a sample of unformatted text within Word for
Windows, the learner will be able to correctly apply five of the six
styles from the Format menu.

3. Presented with a sample toolbar of ten buttons within Excel, the
learner will be able to correctly identify the functionality of at least
nine buttons.

LEARNING After formulating a well stated objective, the next step is to determine the

ACTIVITY best way to teach it. For example, Objective No. 2 is asking for a
learning activity in which the learner is actually going to format some text.

Consequently, to achieve this objective, the learner will need a direct
experience either with the word processing software or a simulation. On
the other hand, Objective No. 3 is asking for simple identification. In this
case, the learning activity could possibly be having the learner match an
icon on a toolbar with its functional description.

A Frame of Reference Page 7
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The selection of the best way to teach to an objective is not governed by
chance but by Dr. Benjamin Bloom's Taxonomy. Bloom's Taxonomy is a
continuum of cognitive complexity that allows the developer to determine
the appropriate way to teach to the stated objective (i.e., the learning
activity).

Figure 3

BLOOM'S TAXONOMY

6. EVALUATION

S. SYNTHESIS

4. ANALYSIS

3. APPUCATION

2. COMPREHENSION

I. KNOWLEDGE

The developer can determine the Bloom level by looking at the end goal of
the objective and the verbs used to describe it. For example, examine
Objective No. 2, "Presented with a sample of unformatted text in Word for
Windows, the learner will be able to correctly apply five of the six styles from
the 'Format' menu". The outcome is for the learner to actually dp a
formatting task, and the verb used in the instructional objective is apply.
This combination would indicate a Bloom Level 3 (Application).

The proper way to teach this, within the context of a Skill Builder, is to build
a simulation of the formatting function and set up a formatting task. Asking
the learner to name or list formatting functions (Bloom Level 1, Knowledge)
or to identify the pull-down menu under which Fonts would be found (Bloom
Level 2, Comprehension) would be inappropriate ways to teach this
objective.

Skill Builder, as its name implies, primarily teaches the skills necessary to
operate complex application software; consequently, many of the learning
activities are at a Bloom Level 3 (Application). Because of this
characteristic, Skill Builder tends to have a high proportion of simulations.

Not only must the learning activity be appropriate to the task, it also must
engage the learner. Most multimedia instruction tends to focus only on
cognitive tasks, with little or no consideration of the motivational aspect of

A Frame of Reference Page 8
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what is to be learned. In our judgment, if the learner cannot see a direct
and personal value in what is being learned, the learning will be rejected as
not relevant. In order to make sure that the learner is engaged on a
personal level and sees value in the instruction as it applies to their job,
NETG uses Dr. John Keller's ARCS model.

Figure 4

THE ARCS MODEL

Attention

Relevance

Confidence

Satisfaction

Gain and maintain learner attention
through novel events

Stimulate information-seeking
behavior

Vary the elements of instruction

Use concrete language and real-world
examples

State the goal for the instruction

Make learners aware of performance
criteria

Provide multiple achievement levels

Provide feedback against criteria

Provide opportunities to use newly
acquired knowledge or skills

Provide feedback

Maintain consistent standards and
consequences for task
accomplishments

After the proper Bloom level has been determined, the developer uses the
various aspects of the ARCS model to ensure that the learning activity gains
the learner's attention, uses real-world examples, provides an awareness of
performance criteria, gives feedback, and provides opportunities for
applying newly acquired knowledge or skills. By consistently applying this
research-based model, the fundamental question "What's in it for me?" is
addressed.

As another refinement of its learning activities, NETG applies a presentation
model based on the work of Dr. M. David Merrill. Fcr each of the categories
of content listed in Figure 5, the following components are presented to the
learner, in accordance with Dr. Merrill's research on effective presentation:
Content Presentation, Practice and Assessment. NETG has added one
content category to Dr. Merrill's four original categories.

A Frame of Reference Page 9
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Figure 5

NETG DISPLAY MODEL BASED UPON DR. M. DAVID MERRILL'S
RESEARCH ON EFFECTIVE PRESENTATION

Content Categories Content Presentation

What How

Practice Assessment

Information About...and Parts of...

(Facts, Information, etc.)

General
Information

Features,
Functions,
Definitions

Didactic
presentation

Exploratory
learning

Identify, label or
recognize
information

Restate or reproduce
information

Kinds of...

(Concepts, Relationships, etc.)

Definitions:
Attributes,
characteristics,
functions or use

Rules of
relationship

Relationship(s)
to other
concepts

Examples and
non-examples
with differences
highlighted and
explained

Didactic or
expository
presentation

Exploratory
learning

Examples and
non-examples

Identify
examples and
non-examples

Distinguish
differentiating
characteristics

Identify previously
unencountered
examples of
concepts

How does it work...

(Process)

Process parts
and elements:
components,
steps, functional
outcomes,
conditions and
requirements

Explanation or
demonstration of
process

Exploratory
learning

Reproduce
process flow

Reproduce or
identify the
components or
outcomes of the
process

Link
components with
functions or
outcomes

Link outcomes
with functions

Reproduce outcomes
and/or process flow
with new or un-
encountered
examples or
situations

How do you do..., How is it
done...

(Procedures, Task)

Rules

Purpose of
procedures

Steps

Expository or
guided
demonstration of
procedures

Perform in new
context with
varying degrees
of guidance
and/or help

Perform procedure in
previously
unencountered
context without
assistance

What is the general rule...

(Principles)

Definition of
rules

Application
heuristics

Explanation of
rule or principles
(how applied,
when to use)

Examples and
non-examples

Apply rules to
new situctions

Identifying
outcomes,
conditions, and
relationships
based on the
rules

Identify conditions
responsible for
outcomes

Predict results based
on conditions

Apply rules in new
contexts

A Frame of Reference
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ASSESSMENTS The final element of the Learning Object structural component is the

litmus test that determines whether or not an objective has been met
the assessment. Here, the rule is very simple. Just as you would

teach or set up a learning activity, so also should you assess. Again,
consider Objective No. 2, 'Presented with a sample of unformatted text
in Word for Windows, the learner will be able to correctly apply five of
the six styles from the Format menu". The outcome is for the learner to

actually do a formatting task, and the verb used in the instructional
objective is apply. The appropriate way to teach to this Bloom Level 3
(Application) objective is by creating a simulation. Consequently, to

create an appropriate assessment, a Bloom Level 3 would also
demand that this skill be assessed through the use of a simulation.
Conversely, an inappropriate way to assess this objective would be to

use a multiple choice, matching or sequencing item.

Figure 6

ASSESSMENT TYPES MAPPED TO BLOOM'S TAXONOMY

6. EVALUATION

Skill Builder has five types of assessments. These are: Multiple Multiple
Choice (more than one correct response), Multiple Choice (one correct
response), Matching, Sequencing and Simulation. Figus a 5 shows how

these assessment types map to Bloom levels.

Finally, in order to ensure that we are testing for skills and knowledge and

not testing someone's test-taking ability, all assessment items are drawn
from a random pool of items. In addition, the position of any correct answer
and associated wrong answers are also randomized, thereby ensuring a low
probability that the learner will get exactly the same assessment item on

each potential retake.

A Frame of Reference Page 11

7
BEST COPY AVAILABLE



INSTRUCTIONAL DESIGN FOCUS: THE KEY TO
PRODUCT INTEGRITY

As stated at the beginning of this paper, the key to maintaining the
instructional integrity of our products is the application of the best practices
of instructional design. All of these best practices are focused on the
Learning Object structural component, since it is the basic component that
can make up a variety of structures.

Figure 7

NETG'S RESEARCH FOCUS

BLOOMram
ROOM

The idea of this focus is simple. If the value of NETG's products is its ability
to teach skills as well as verify that they have been learned, and the key to
this value is the application of the best practices of instructional design, it
follows that all other structures consisting of the Learning Object would
contain a high degree of instructional integrity.

A Frame of Reference
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MANUFACTURING THE LEARNING OBJECT"'
STRUCTURAL COMPONENT

In order to ensure the instructional integrity of the Learning Object structural
component, NETG has developed a manufacturing environment that
embodies the best practices of instructional design. This templated
environment uses a rule-based system that walks the developer through a
series of automated steps that turns raw content into multimedia instruction.

Figure 8

NETG'S MANUFACTURING ENVIRONMENT

,.LE -BASS
U TEMPLATES

STRICTURAL COMPONENT OUTPUTS

Through an automated design and scripting technology, the developer is
aided in the creation of the unit, lesson and topic structure. Next, the
system prompts the developer to articulate the instructional objectives at the
lesson and topic level. Th:ough an analysis of the verbs and outcome of the
instructional objective, the developer is assisted in assigning a Bloom level
to the objective. Once the Bloom level has been assigned, the appropriate
mastery assessment items are created for the assessment item pool.
Again, using Bloom, as well as Merrill, the developer outlines the specific
and appropriate learning activity needed to teach to the objective.

Within this engine, the instructional design rule-base comes into play when
the developer is at a critical decision point. For example, if an objective has
been assigned a Bloom Level 3 (Application) and the developer wishes to
create a multiple choice item to assess it, the system advises the developer
that this type of item is inappropriate and that a simulation item would be a
better assessment choice. A similar advisement would come into play if the
developer wishes to construct a learning activity that would consist of a
didactic presentation for this same objective. Again, because a Bloom Level
3 requires active participation in order to teach the application of a skill, the
developer would be forced into describing a simulation as the basis for the
learning activity.

A Frame of Reference Page 13
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Through the use of this rule-based manufacturing process, the instructional
integrity of each Learning Object structural component is assured and
variance across different developers reduced. The end result is an
instructionally sound and uniform component that can be combined with
other components to create a variety of other structures that all have the

same degree of integrity.

A Frame of Reference Page 14
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THE LEARNING OBJECT!'" STRUCTURAL
COMPONENT: A FOCAL POINT FOR PRODUCT

IMPROVEMENT

Any product or product component must always remain open to continuous
improvement. The Learning Object structural component provides NETG
with a focus for improvement. From an instructional integrity perspective,
this focus will always be concerned with improving the three elements that
make up the Learning Object structural component. It is our desire to
continue to improve our instructional objective* and their linkage to job
competencies; the creation of better and more dynamic learning activities for
better retention of information, concepts and skills; and the development of
improved assessments that predict mastery of vendor certification exams.
This focus has already yielded the following innovations:

T:ie combined use of Mager's protocols for
articulating specific instructional objectives and
Bloom's Taxonomy for determining appropriate
learning activities and assessment items.

The creation of a set of rule-based design
templates to ensure that the Mager and Bloom
models are appropriately applied.

Combining Mager's instructional objectives and
Bloom-appropriate learning activities with Keller's
ARCS model in order to enhance both the
efficiency and motivational aspects of the learning
activity.
The extensive use of simulations, since a high
proportion of our learning activities are Bloom
Level 3 (Application) and above.

Objective: 1.

2.

Learning 1.

Activity:

2.

A Frame of Reference Page 15

74



Assessment: 1. The combined use of Mager's protocols for
articulating specific instructional objectives and
Bloom's Taxonomy for determining appropriate
assessment types.

2. The creation of assessment items via a test
creation tool that builds an assessment pool out of
which the learner draws random assessment
items.

3. The creation of assessment items that are not only
presented from a random pool of items, but where
the distracters (incorrect answers), the order of the
correct answers and the sequence of test items
are also randomized.

4. The unique use of simulations as an assessment
item type for Bloom Levels 1-4.

5. Precision Learning Tm. The use of a
preassessment to account for the learner's prior
knowledge of a topic; and, based upon this
preassessment, to provide an individualized path
for the learner on those topics with which he/she is
not familiar.
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In order to continue to add to this list of innovations, the following
improvements to the three elements of the Learning Object structural
component are planned.

Objective 1. The creation of higher level objectives at the unit,
course and series level in order to link specific
instruction to competency-based job descriptions.

2. Improvements to our design tools that allow an
even higher degree of accuracy in developing
objectives at any level.

Learning 1. The development of a new practice model for
Activity: Bloom Level 3 (Application) that allows the learner

to see the sequence of a software operation
demonstrated (Show Me), is guided in the
execution of the sequence (Guide Me) and is left
on his/her own to do the sequence without any
assief9nce (Let Me Do It).

2. The development of other new models for the
more effective presentation of Bloom Level 1
(Knowledge) and Level 2 (Comprehension)
information and concepts, as well as the
exploration of a new model for Bloom Level 4
(Analysis).

3. The exploration of the use of learning activities
and the tools that create them as elements in a
Performance Support System (PSS).

4. Continued research between the use of effective,
high quality graphics and their relationship to
effective learning, and the application of these
findings to improving our learning activities.

Assessment: 1. The incorporation of the Let Me Do It component of
the new practice model into the simulation
assessment item, thereby providing a more realistic
simulation of the actual software.

2. Conducting research in order to determine the
relationship between Skill Builder postassessment
scores and passing scores on various certification
exams. The purpose of this research is to continue to
build products that prepare learners for certification.

A Frame of Reference Page 17
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SUMMARY AND AN INVITATION TO A DIALOGUE

At the beginning of this paper, three purposes were stated. Our first
objective was to help the reader determine a more effective use of the ever
increasing variety of NETG's products by removing any potential confusion
caused by their complexity. The second purpose was to provide a map of
proposed enhancements to the basic elements that make up the Learning
Object. Through an understanding of this core structure, the final purpose
of this paper was to promote a dialogue with our clients to help us imagine
new product configurations to meet their new and emerging training needs.

NETG has developed a very powerful concept in the Learning Object
structural component; but, like all components, the related structures and
deployment systems are seemingly infinite. In the face of this variety, these
structure must be focused on meeting the specific needs of our new and
existing clients. We at NETG need to know if the structures and direction
stated in this paper provide you with the options necessary to meet the
specific training problems that you face in your organization. Are the
options there; and, if not, what do we have to do to be better aligned?

This, then, is an invitation to a dialogue. Through this dialogue, we will
continue to grow this powerful concept of the Learning Object in a direction
that will continue to meet your training needs, both now and into the future.
Please send your responses and suggestions to me at the following
address:

James J. L'Allier

National Education and Training Group

1751 W. Diehl Road

Naperville, IL 60563

or email me at dtcjIal@pd.netg.com

1
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Computer Managed Instruction

The Inevitability Of CMI In
Technology-Based Training

Kevin Oakes, President

Oakes Interactive Incorporated

Dick Walker, Sr. Consultant

TopShelf Multimedia

Agenda

CMI definition, features & benefits

Problems integrating CMI

CMI standards

The future of CMI

The best CMI tool available today



Who is Oakes Interactive?

60+ Custom Multimedia Training
Developer

5 Years Old

Considered one of the top multimedia
training development firms in nation

A family of synergistic companies

TopShelf
Multimedia

Leading
Distributor of
Off-the-Shelf
Training Titles

1/.1e. loverwto,

Custom uttEmaitiirer
Training eviligAtras

Authoring Too

Toolbook II
Authorware
Director
IconAuthor
CBT Express

Consulting
Needi Analysis . Quality Assurance

Instructional Designers
Project Managers
Programmers
Multimedia Production

Inteerwto,u Ir.orpente0

Authorized
Northeast
Training,
Center

TopShelf Multimedia Overview
Offering top off -the-shelf
titles on market today

Target Market
Fortune 1.000

Consultative Sell

Organizations with a
technology infrastructure in
place today to support
technology based training
today

pn,h111.lcs orperra
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Enterprise-Wide
Solution

it

house

he
# osr Loluf rses
Delivered

Custom (100%)

70% - 90%

60% - 80%

The CBT/CMI Landscape

Companies using more & more off-the-shelf
CBT / integrated with custom courses

7 I% of companies using or will use
intranet-based training

Need to manage courses & students across
the enterprise

CMI will be as common as CBT

nil 'A. i110.11It

Definition

CMI -

Computer Managed Instruction

"The ability to manage the data of multiple
users in a computer-based learning
environment across the enterprise"

nv OOOOO Wart. ve n. ornonw



Definition

CMI -

Computer Managed Instruction

"The Operating System for
technology-based training"

e, np.1 I- -..u,, Issursorua ro

Features of CMI

Student registration

Student records

Testing

Reporting

Administration

need ))))) Inters.u. Imorparra0

Benefits of CMI

Benefits to the learner

Ease of sign-on for multiple courses

Use any terminal

Knowledge of progress

Track multiple courses

Communicate to administration and instructor

441.. Iniarlisc Inorponted
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Benefits of CMI

Benefits to administrator
Track individual student progress

Track groups

Assign courses

Receive feedback from learners

Provide security of courses

gni tisk. Inium.11.e Irmemionimi

Benefits of CMI

Benefits to enterprise
Know what is happening to the training $$

Rapid dissemination of information

Ties company together

Integrates better with EPSS

I. in..nth. 4/aim Inimiamm. Imorpormid

Benefits of CMI

If you are not measuring it,
how do you know

For the first time, you can
measure the ROI

Min In mmt.r Imer,ble
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Historical Management Problems

Lack of CMI standards in the past

Different wa s to distribute data:
LAN

Sneaker Net / Diskette

Internet / Intranet

Desire to collect data from one location

Difficult to link courses and databases

Cmsnglu In.arowat.1 le

Historical Management Problems

Each CBT title has its own CMI version

Existing generic titles don't have common
internal structures: no common API's

There are no standard pre or post test
structures

There are no data collection or reporting
standards

n {hi O.k Inleta.4.4

Historical Management Problems

A critical mass of titles is not offered from any
one publisher

There are few methods for rapidly developing
company specific information to accompany
off-the-shelf titles

There are no methods for mixing of lessons
from multiple titles from different vendors

I. on. n gni Ila1c.1.10..Usv Iftrprate
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AICC Standards for Training Mgt.

/Mallon
industry
CBT
Commie.

Boeing

Airbus
McDonnell Douglas

Pratt & Whitney
United Airlines
Lufthansa

Honeywell

Federal Aviation Admin.
Swedish Air Force

Air Canada
Delta Airlines

n{1.1 Inuralst r,untd

AICC Standards For Course Mgt.

AICC Standards For Course Mgt.

r in
Management System updates when lesson is completed

I...mnglo 4...a.m. I n.urperaut1
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Realities of Implementation

CBT moving toward Intra/Internet

Internet not ready for fat content

Internet not ready for sophisticated
interactions or highly complex branching

Most intranets not ready for fat content

Most companies don't have sound cards

Hybrid solution is the best solution today

la. I...1.

Today's Learning Organizations

1 1

omnilu Ialm Inerporelad 11

Reality Today / Reality Tomorrow

CMI is the most talked about, least
implemented function in CBT

To be true learning organizations, without
buying from one content provider, a CMI
tool needs to be present

Corporate intranets / the Internet will help
CMI become ubiquitous

4444444 Inere.11. Inor,1.1.1
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Opportunity As We See It

Provide companies not only the best off-the-
shelf training titles available, but also the
ability to manage them

To offer the top 100 titles under a common
CMI environment

Also to incorporate existing custom CBT

To roll out the following :

(,f1shill.

Phased Development Phase I

Intranet & Internet management of
courseware

Simple CMI functions
Assign courses

Track completion & total time

Multiple courses

Manage single users

n gin Oaks. I nip .1 1 re InNrporalall 26

Phased Development Phase II

Complex CMI data

CMI common interface

Parts of courses

Establish groups

E-mail and chat rooms

O,4, !nowt.. Inerpanted 27
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Phased Development Phase III

Pay by use option

Task analysis tools integrated

Complex CMI functions

CMI managed externally

Inter.se Incur.m1 2.

The Best CMI Solution Today?

I TOOLBOOK
The Workli Muir Powerful Solution firr Managing
Internet- Rased Disrribraed Learning

Incarperue 29

ToolBook II Librarian

Runs with a Web Server
Windows NT

Solaris UNIX

Java/HTML interface
Native web language and protocols

Platform independent delivery

Secure connection between Java client &
server

Cop. n ght °al..
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Tool Book II Librarian

Manages student access to courses

Manages administrator access to student
and course records

Monitors student activity

Stores student records

Reports on student and course activity

o m nN. o... Into InotperaUd

ToolBook II Librarian

Two basic users:

Administrators

Students

Student logs in. sees courses assigned

Bookmarked to last screen

Administrator logs in, adds, deletes,
modifies student and course information

Corm npn. 1 / Inalosall Incomerwad 12

ToolBook II Librarian

HTML & Jay.

CD-ROM Intl.:I/Internet
Servers

n1M 1 /ales led eva.4 lw.orposled
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Demo

Live Test Drive

New Features in 6.0
Organizations

Roles

Inheritance

Conditions

Lesson Structure

Properties

Collaboration

Content Objects

dr.neli Odltes Irderadv.. tmerperaltd

Librarian V6.0 - Components

MEP 4110
=1
4=1

Comngra 0..ds. I'd...v.. In...par..

so
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Demo

Live Test or Marvin (Beta)

Open Library Exchange (OLXTM)

Open standard that allows any course
authored in any tool to be managed by
Librarian

Solaris or NT

Web Server = HTTP I.x, CGI l.x

ODBC 2.x compliant

Navigator 2.x, Internet Explorer 3.x (Java
enabled)

(9,9n9,im Oks'. 1.1.99. Imamonaed 111

Open Library Exchange (OLXTM)
Web Browser

orsni19 ...... ifilet.1 11.9erperued 19
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Librarian V6.0 Schedule

1997

641ammiffiggimiac
Code Complete

Administrator Usability Testing
Learner Usability Testing_

Begin Beta

onoel. 4,n lawarm. Imorron440

Organizations

A mechanism to group people

Can contain other organizations

May have enrollment conditions

Can be "Auto Enrollment"

Can be "Open Enrollment"

GOLD!

Imege.44.1 41

Organizations (Deep)

11111 %
NO,M

MMI

0.11111

tftti iStt
t..r.n 1,4I.4 Inwrw.. Immrs40 41
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Organizations (Wide)

Mil Mg NMI 1111r IAN
I EN No

\ Nftt 'Pt% i

,,,,,1114149 i4444/4444 11.4411.44.411

Roles

Can be assigned to a person

Can be assigned to an organization

Each may have multiple roles

Roles have "targets"

Roles are inherited

12,411.1111/41.4 .444444 144,44114.411 44

Role Examples

Learner (can "attempt" Lessons)

Instructor (can assign Lessons)

Organizer (can create Organizations)

Evaluator (can change Scores)

Administrator (can create/change Roles)

Designer (can create/change Lessons)

and on and on and on...

1. of. n0%11 /41Les Ifgar.,11,41
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Conditions

Time (day of week. time of day. etc.)

Membership (must belong to organization)

Property (must have property)

Lesson completion

Must have completed...

Must have passed...

Applicable to Lessons, Orgs., or People

C., nn liaLes Intem.1.1 In.ermara.1

Collaboration Options

E-mail support

Threaded discussion groups

Chat

Cop.neit letemo.va lewagarYa 4/

Questions?

www.asymetrix.com

\vww.oakesint.com

94
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4,

Ninth . Annual Instructional Technology Institute

Utah Stets thtv.reety

August 27-30, 1997

ID, Rtdi Grow
of !nettle:Sone Techndoei

Utah SI University

Rye, Park
Instructional Technologies

Knowledge Objects

NAME .

Switch
DESCRIPTION

Turns light on or off
PORTRAYAL

see picture at right

Knowledge Objects are the building blocks
for Adaptive Learning Environments.

Kinds of Knowledge Objects

Entity -- an object

switch, lamp

Activity -- an action of the learner

flip switch

Process -- what happens

light lamp

Overview of presentation
Designing Adaptive Learning Environments

Knowledge objects and properties

PEAnets (process, entity, activity relationships)
Device simulation using a PEAnet
Instruction using PEAnet

Learning guide using a PEAnet

Modeling the student using a PEAnet

Learning monitor using a PEAnet

Properties of Knowledge Objects

Property name: switch position
Legal values of property: down, up
Indicator (portrayal of legal values):

Current value:

Knowledge Object PEAnet

activity: flip switch

triggers
entity: switch process: toggle switch

changes property switch position to up

triggers indicator up
process: light lamp

changes property lamp lighted to on

entity: lamp

indicator on

95
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Entity: Switch

Name: switch
Description: fswitch.rtf
Property: switch position
Legal values: up, down
Indicator: multi graphic
Action: flip switch
Process: toggle switch

Action: Flip switch
triggers

Process: Toggle switch

condition - switch position = down
consequence -- set switch position to up
feedback -- audio click
trigger: process light lamp

condition - switch position = up
consequence -- set switch position to down
feedback -- audio click

trigger: process light lamp

Designing a Device Simulation

Make entity switch a simulation object
Define property switch position.
Define process toggle switch.
Define activity flip switch.

Make entity lamp a simulation object.
Define property lamp lighted.
Define property lamp burned out.
Define process light lamp.

Entity: Lamp

Name: lamp
Description: burnota.rtf lightuprtf flamp.rtf

Property: lamp lighted
Legal values: on, off
Indicator: multi graphic
Property: burned out
Legal values: true, false
Process: light lamp
Process: replace lamp
Process: lamp no good
Action: Break lamp
Action: Fix lamp

Process: Light lamp

condition - lighted = off
burned out = false
switch position = up

consequence set lamp lighted to on

condition - lighted = on
consequence -- set lamp lighted to off
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Action: break lamp
triggers

Process: lamp no good
consequence: set lamp property burned out to true

trigger: light lamp

Action: fix lamp
triggers

Process: replace lamp

consequence: set lamp property burned out to false
trigger: light lamp

Add action and process to entity switch

Entity: Switch
Name: light switch
Description: Turns lamp on or off.
Property: switch position
Legal values: up, down
Indicator: multi graphic
Action: flip switch
Process: toggle switch
Action: "Show me your function."
Process: show function

Designing instruction as a PEAnet

Define process show function of switch

Define process show function of lamp
Define action "Show me your function" for switch
Define action "Show me your function" for lamp

Add action and process to entity lamp

Entity: Lamp
Name: lamp
Description: Lights up the room.
Property: lighted
Legal values: on, off
indicator: multi graphic
Property: burned out
Legal values: true, false
Indicator:
Process: light lamp
Action: "Show me your function."
Process: show function

97
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Action: "Show me your function."
triggers

Process: show function of switch

condition:
consequence:
feedback: display text file - fswitch.rtf
trigger:

Design Instructional Guide

Make entity instructional guide a simulation object.

Define process lecture introduction.
Define process lecture conclusion.

Define process function lecture

Define action Tell me about circuits.

93

Action: "Show me your function."
triggers

Process: show function of lamp

condition: burned out = true
consequence:

feedback: display text file - bumout.rtf
trigger: -

condition: burned out = false
consequence:

feedback: display text file - lightup.rtf
trigger:

Entity: Instructional Guide

name: M. David Merrill
description:
portrayal: see photo
action: Tell me about circuits.
process: lecture introduction
process: lecture conclusion
process: function lecture

BEST COPY AVAILABLE
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Action: "Tell me about functions."
wags,*

Process: Function Lecture

condition: ----
consequence:
feedback:
trigger: process lecture introduction
trigger: process show function of switch
trigger: process show function of lamp
trigger: process lecture conclusion

Process: Lecture conclusion

condition: -----
consequence:
feedback: display text file - lectend.rtf
trigger: -

99

Process: Lecture Introduction

condition: -----
consequence:
feedback: display text file - lecintro.rtf
trigger:

Dist Student
I em mbar te provide you Imam ea tie fuodione of a ample ciicuit.
I provide dopiptiom one by we.
To se to tke can part of ivy losule click the roam
Mee dem obiag dad put I will provide taw dories =art&
Your Guide

Designing a Student Model

Make the entity student a simulation object.

Define student property learning style.

Define student process toggle learning style.
Define student action change learning style.

Add condition to process show function of switch.

Add condition to process show function of lamp.

Add condition to process lecture introduction of guide.

Add condition to process lecture conclusion of guide.

BEST COPY AVAIIABLE

5



Entity: student model

name: John Doe

description: male, college age
portrayal: see photo
property: learning style
legal values: auditory, verbal
indicator:
process: toggle learning style
action: change learning style.

It is not necessary to show portrayal of student

Add conditions to
Process: show function of switch

condition: learning style = verbal
feedback: display text file - fswitch.rtf

condition: learning style = auditory
feedback: display audio file - fswitch.wav

Add conditions to
Process: Lecture Introduction

condition: learning style = verbal
feedback: display text file - lecintro.rtf

condition: learning style = auditory
feedback: display audio file - lecintro.wav

Action: change learning style
trigg.r.

Process: toggle learning style

conditon: learning style = auditory
consequence: set learning style to verbal

condition: learning style = verbal
consequence: set learning style to auditory

Add conditions to
Process: show function of lamp

condition: burned out = true + learning style = verbal
feedback: display text file - bumout.rtf

condition: burned out = false + learning style = verbal
feedback: display text file - lightup.rtf

condition: burned out = true + learning style = auditory
feedback: display text file - burnoutway

condition: burned out = false + learning style = auditory
feedback: display text file - lightup.wav

Add conditions to
Process: Lecture conclusion

condition: learning style = verbal
feedback: display text file lectend.rft

condition: learning style = auditory
feedback: display audio file Iectend.wav

100 BEST COPY AVAILABLE
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Designing learning monitor
Make entity learning monitor a simulation object.
Define student property switch known.

Define student property lamp known.
Define student property burned out lamp known.
Define student property learner motivation.
Define student process studied switch.

Define student process studied lamp.
Devine student process studied burned out lamp.
Define student process reset learning.
Define student process toggle motivation.

Define guide process learner control message.
Define student action undo learning.
Define student action change motivation.

Action: "Ne finished studying this module."
trippers

Process: monitor achievement

condition: learner property switch known = seen
learner property tamp known = seen
learner property burned out lamp known = seen

feedback: play audio file - goodiob.wav

feedback: play audio file - morestdy.wav
trigger: guide process function lecture

101

Entity: learning monitor

name: big brother
description:

portrayal:

process: monitor achievement

action: "I've finished studying this module."

Add properties, processes, activities to
Entity: Student Model

name: John Dos
description: male, mug. ago
portrayal: see photo

property: teaming style, values: auditory, verbal
property: switch krawn; Values: won unseen
Property: lamp known: values: soon, urseen
property: burned our tamp known; values: seen, unseen
property: Motivation: values: tow. high
process: toggle learning style
process: studied switch
proem:studied lamp
process: studied burned out lamp
process: reset learning

process: toggle motivation
action: change Paining style.
action: undo learning
action: change motivation

BEST COPY AVAILABLE



Process: studied switch
consequence: set learner property switch known to seen

Process: studied lamp
consequence: set learner property lamp known to seen

Process: studied burned out lamp
consequence: set burned lamp known to seen

Add trigger to
Process: show function of lamp

condition: burned out true learning style verbal
feedback: display text file bumoutrif
trigger: student process studied Lamp

condition: burned out = false learning style a verbal
feedback: display text file - lighttea.rt

trigger. student process studied lamp

condition: burned out true learning style auditory
feedback display text file - bumoutway
trigger, student process studied tamp

condition: burned out false learning style a auditory

feedback display text file - fightm.way
trigger, student process studied tamp

Action: undo learning
triggers

Process: reset learning

consequence:
set learner property switch known to unseen
set learner property lamp known to unseen
set learner property burned out lamp known to unseen
set learner property motivation to low

102

Add trigger to
Process: show function of switch

condition: learning style = verbal
feedback: display text file - fswitch.rtf
trigger: student process studied switch

condition: learning style = auditory
feedback: display audio file - fswitch.wav
trigger: student process studied switch

Action: show me your function
wagon

Process: show function of switch
or show function of lamp
and increment motivation

consequence: increment motivation by 1

Action: Break lamp
triggers: process lamp no good

increment motivation

Modify learning guide
Process: function lecture

condition: learner property motivation = high
feedback: play audio message - Lcmsg.way

condition: learner property motivation = low or medium
trigger: process lecture introduction
trigger: process show function of switch
trigger: process show function of lamp
trigger: process lecture conclusion
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How can I learn more?

NEW WORKSHOP AVAILABLE
by

Dr. M. David Merrill

"Instructional Design based on Knowledge Objects"

Washington D.C. October 18 -18, 1997

Los Angeles November 13- 15, 1997

Plan now for next summer
Tenth annual 102 Research Group

Summer Institute on Instructional Technology
August 26-29, 1998

"Automating Instructional Design:
The challenge of Web-based Instruction"

Visit the ID2 Web page
http://www.coe.usu.edu/coefid2/
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Summary

Knowledge objects
PEAnet
Device simulation using a PEAnet
instruction as a PEAnet
Guide as a PEAnet
Student as a PEAnet
Monitor as a PEAnet

PEAnets enable Adaptive Learning Environments

How can I get the
Instructional SimulatorTm?

The Instructional Simulator Is
available as a commercial product

from River Park Instructional Technologies L.C.

(801) 752-9580
Fax (801) 797.3851

Email: merrillecc.usu.edu
http://www.riverparic.com

Attk,
Thank You

M. David Merrill
Utah State University

River Park Instructional Technologies LC
801 752.9580 Fax 801 797-3851
Email: metrill@cc.usu.edu

http://www.riverparic.com
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